Effect of prolactin on the secretion of hypothalamic GnRH and pituitary gonadotropins.
In order to clarify the mechanism by which excess PRL inhibits gonadotropin release, in vivo and in vitro studies were performed with adult female rats. First, we examined the effect of hyperprolactinemia, produced by implantation of anterior pituitary glands under the kidney capsule, on catecholamine turnover in the medial basal hypothalamus (MBH) and on GnRH concentrations in MBH and hypophyseal portal blood. Rats bearing pituitary transplants exhibited increased turnovers of dopamine (DA) in the MBH, decreased concentrations of GnRH in the MBH and in plasma of hypophyseal portal blood and impaired gonadotropin release from the pituitary gland. Second, we examined the effects of PRL on DA release and of DA on GnRH release from rat hypothalamic cells. We observed that PRL stimulated [3H] DA release, and DA inhibited ionophore-induced GnRH release from dispersed hypothalamic cells. Third, we examined the effect of PRL on estrogen-induced LH release using the in vitro perfusion system. We found that administration of PRL suppressed estrogen-induced LH release by suppressing GnRH release from the hypothalamus. These findings suggest that chronic hyperprolactinemia may increase dopaminergic tone in the MBH that may inhibit GnRH secretion from the MBH and LH release from the pituitary and that these processes may be responsible for disturbances of cyclic hypothalamic pituitary-ovarian activity.